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DISCRIMINANT ANALYSISf A PROCEDURE FROM MULTIVARIATE 
ANALYSIS! WAS UTILIZED IN A STUDY AND FOLLOW-UP OF 479 









MATHEMATICS STUDENT TEACHERS. DISCRIMINANT ANALYSIS HAD 
ENOUGH POWER TO DISTINGUISH THE DIFFERENT PATTERNS OF 
CHARACTERISTICS OF FOUR GROUPS (SUCCESSFUL! UNSUCCESSFUL! 
EMPLOYED BY SCHOOL DISTRICTS BUT NOT TEACHING MATHEMATICS! 
AND THOSE WHO HAD LEFT TEACHING) AT THE ONE PERCENT LEVEL OF 
SIGNIFICANCE. (AUTHOR) 
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USE OF DISCRIMINANT ANALYSIS IN A STUDY OF THE 
PATTERNS OF CHARACTERISTICS OF MATHEMATICS TEACHERS^ 



June R. Chapin 
1190 Beilalr Way 
Menlo Park, Calif* 94025 

Abstract 



Discriminant analysis, a procedure from multivariate 
analysis, was utilized in a study and follow-up of 179 mathe- 
matics student teachers* Discriminant analysis had enough 
power to distinguish the different patterns of characteristics 
of four groups (successful, unsuccessful, employed by school 
districts but not teaching mathematics, and those who had 
left teaching) at the 1% level of significance* 
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U.S. DEPARTMENT OF HEALTH, EDUaTlON & WELFARE 
OFFICE OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXiCTlY AS RECEIVED FROM THE 
PERSON OR OROANIZATiON 0RI6INATIN6 IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUaTION 
POSITION OR POLICY. 



WThe research iieported in this paper was supported by an Insti- 
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Use of Dlecriainant Analjsi* lo k Stu49r of The 
Patterns of Characteristics of Mathsaatics Tesehers ^ 

Problea 

2 

A shortage of secondary suLthsaatlcs teachers has existed for aany years. 
The supply and deaand of aatheeatlcs teachers is difficult to predict on a 
long'tem basis because of the influence of Tsrious staff utilisation plans, 
use of auxiliary personnel, teacher vithdrawals, eisassignaent of teachers, 
etc. but the sbcrtags trend probably vill continue. The public, the govemaent 
and institutions of higher learning a 2 re concerned that qualified teachers of 
Batheaatics be available for secondary school teaching. Of particulsr concern 
is the problea of teacher vithdrmla. Does the existence of possible favor- 
able job opportunities in industry for those with a background in aatheaatics 
tem>t aany teachers to leave aa^Uieastics t e ac hin g? In other uords, what 
individuals are aost likely to leave secondary aathsaatics teaching. Can they 

be identified before an inveetaent of tiae, aoney, and institutional resources 

* 

is allocated iq>on thea? A shaiper focus is thus needed on the problea of 
what is the pattern of characteristics of individuals who are likely to enter, 
continue, and succeed in teaching secondary aatheaatics and what is the 
pattern of characteristics of individuals who are likely to leave secondary 
school teaching. 



The research reported in this paper was supported by an Institutional 
Assistance Grant, Title ?, Office of JBducation, U.S. Departaent of 
Health, Bducation, and tfelfare. 

2 

National Biucation Association, Research Division. Teacher Sig>ply and 
Demand in Public Schools, 1966. Research Report 196b-Ri6. tfashington, 
D,c. ; The Associa^n, October, 1966, 80 pp. 

3 

See eiq>ha8i8 in the new legislation. The Bdiuoatlon Professions Deveinpaont 
Law, with the purpose of the title is to iaprove the quality of teaching 
and to help aeet critical shortagee of adequately trained educaUonal 
personnel. 







- 2 « 

Research had indicated that there are differeneee aaoog teacher* In 
the different subject areaSo^ A pattern of characteristic# that indicate 
a high probability of success for a eatheeatics teacher *ay not be the 
same pattern for the successful Qtiglish teacher. The case study reported 
here focused on the patterns of characteristics of mathematics student 
teachers sho had attended a state coUege and their subsequent occ^atlonal 

status. 

Procedures 

Saa^)Ie 

The saiu^de chosen in this study included all 179 secondary student 
teachers (grades 7-12) from the period 1957-1966 who mere classified as 
having a major or minor in mathematics and mere enrolled in a teacher educa- 
tion progxam at a public state college. The saaple of student teachers had 
already been screened according to the local standards of the insUtution in 
such areas as a minimum grade point average, an interview, speech clearance, 
etc. and the saiqile included no dropouts from the student teaching program. 
It should bo recognized that the selection process undoubtedly had some 
inauence on the type of student teachers found in the sample and another 
teacher education program* s mathematics student teachers may be different. 
In particular, the number of females was probably lower than typically 
found. 




Of interest to those who wish to know more about the characteristics of 
oatheMtiea teaehars see Dsvid a. Rjrans. C harsctwto^s ol tas ehars. 
Anerican CounciX od Bdttca^lon} W ft Shln gtop» D« C»t pp« 320*27* 






Data on about UO characteristics such as ■arital status, grads point 
average, professed avocational interests, supervisor's ratings, etc, were 
collected, classified, and key-punched for each student. These data were 
found in the personal confidential folders which were naintained on each 
student teacher by the teacher education program. 

Follow-Up Phase 

Eat^sive efforts were made through the use of AXunni Office records, 
the last previous address, parents address, use of directories of eaployed 
teachers, tel^hone books, etc. to try to locate the 1?9 mathematics 
student teachers in the saaple. Although our culture has a highly mobile 
population, it was fortunate that one hundred and thirty six student teachers 
were located {lS%) and their present eiployment status «pd the location of 
the school in which they were teaching ascertained (see Table 1). 



Table 1. FbULoif-OP ef Mathaaatics Student Teachers 





Ksaes 


Females 


Total 


Percentage 


Number located 


118 


18 


136 




Number unable to locate 


28 


15 


U3 




Total 


lh6 


33 


179 


100% 



The proportion of females t^at could not be located co^f>ared to the propor- 
tion of males not located is significant at the 1% level oonputed on a 
binomial basis. Thus, the study is under-representing the female student 
teachers and this groip may have a different pattern of characteristics. 










'J^»* •■w* 



-u- 

Undoubtedly, nany of the fesales in the awple haw ■arried and are using 
their married names ehich has made it difficult to trace them. HoweTOr, 
it is possible to hypothesize that the female mathematics students are less 

likely to pursue a teaching career. 



Criterion of Teacher Effectiveness^ Principalis RaUnga 

Since the sasple of mathematics student teachers »as widely scattered 



geogr^bically, the criterion measure for teaching effectiireness was a 
confidential rating scale mailed to the principal of the school in which the 
individual was presenUy teaching.® The principal was asked to rate the 
teacher on a scale from 1 to 5 (see Table 2) on ability as a teacher, indicate 

I 

what classes the teacher taught, and mail back the confidential sUtmient in 
a self-addressed staaped envelope. 



Table 2. Ratings by Princip^s 



Category 

1 -- ^ellent 

2 — Very good 

3 — Satisfactory 
U — Poor 

$ — No basis for judgnent 
or no respwise front the 
principal 
Total 



Nunber of Teachers 



92 defined as successful 
Uk ra^gs) 

Id 

22 defined as unsuccessful 
U (I8j( of ratings) 

6 

(5jJ of ratings) 



IS5 



^ It is recognised that the definition used of a aucceeaful teacher in this 
Study is arbitrary. 
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Analysis of Data 

Discrisdnant Analysis - Pattern of Characteristics 

The statistical procedure of discriidnant snalyBis, a procedure fto« 
multivariate analysis, was the major technique attesi>t8d in studying the 
different patterns of characteristtcs of successful mathematics teachers, 
unsuccessful mathematics teachers, those employed by the school district but 
not teaching mathematics, and those mho had left teaching at the secondary 
level, in discriminant analysis, a complex coiq.tttetional procedure ^ 
is used to obtain meights for each of the UO cbaracterisUcs on the te«:hers 
in the sample. These are than ^plied to cospute a total score for the 
individual’s characteristics, and this score mas used mitb the criterion of 
teacher effectiveness, the principal's rating of their present-day teaching 
for those mavidual* mho mere presenUy engaged in teaching. For the 
individuals mho mere not teaching, of course, no principal rating could bo 

used. 

After extensive sorting through UO variables, it mas found that only a 
few variables contribrted significanUy to the discriminant analysis. One 
of the most significant variables mas the coUege supervisor's ratings mhile 
the student teachers mere doing their student teaching. Unfortunately, in 
the course of the ten year period, sipervisors at the state college had 
neglected in some instances to place their reports into the confidential file 
of the student teacher. Therefore, aU teachers mho did not have supervisors 
rating daU and also the six teachers mho mere in the category mhere the 
principal had not given a rating, mere dropped from the analysis. This left 



Anderson, T. an Tntroduction to 

John Wiley and Sons, Inc,, liew lorJc, lySo, pp. ihi 5 





wj »/*Jwn.a .•?c?*rr*^;^WT;ss¥S:5^ 
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95 student teachers in the analysis and these were grouped into the four 
following categories as indicated in Table 3. 



Table 3» fbor Groups of Kathecatics Student Teachers 



Group 

a . Successful mathe*atics teachers who had 
received a rating of 1 or 2 from their 
principal 

2, Unsuccessful mathematics teachers who had 
received a raUng of 3 or U from their 
principal 

3. Those who were enployed by the school 
district but not teaching mathematics; 
these included administrators ^ counselors, 
or those teaching in a subject area other 
than mathematics 

U. Those who had left teaching at the secondary 
level 



Number 



U8 



16 



17 

lii 



Total 9 $ 



Discriminant analysis had enough power to distinguish the different 




o 

ERIC 



patterns of characteristics of the four grotq>s at the 1^ level of significance 
(see Table U). Of great interest is the fact that the unsuccessful teachers 
tended to have extreme scores. The differentiation between the successful 
teachers groiiqp and the other two groups (left teaching and employed by the 
school district but not teaching mathematics) tend to overly more although 
the groups are still different. One hypotheslin that could be made from this 
data is that the teachers who have left secondary school teaching have a 
closer similarity to successful teachers than to unsuccessful teachers. In other 
words , if most of them had stayed in teaching, they probably would have been 
rated as successful by their principals. It would ippear that the teachers 
leaving secondary mathematics as a profession are a definite loss to the profession 
Although the number of teachers located who had left secondary school 
teaching was small (lU) and it is hard to generalise from such a small saiple, 
it only included two female student teachers who identified themselves as 
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The majority of individuaXs ia the category "left secondary echool teaching" 
were males and had accepted jobs in indnstry with an emphasis on the con>utor 
science field. This trend is probably tme of ■athemties teachers located 

in an urban -industrial environment. 

The rank order of characteristics determined by discriminant analysis 
shows how much weight 2U of the variables contributed toward the score. Only 
a few contributed significantly to the score and this is indicated in Table 5. 
No sin^e variable by itself is iaportant but the pattern is significant in 
distinguishing the four groups. In general, the si^rvisor's reports on 
professional qualifications are contributing to high positive weights while 
the supervisor's reporta on personal qualifications contribute negative scores 
to the weights. The detailed evaluation report that was used by the 
supervisors during student teaching is found in Table 6. 



Suaimary 

The statistical procedure of discriminant anaJyeis was used in a foUow-iqj 
study of matheotetics student teachers at a state college. Discriminant 
a^iialysis was used to obtain weights for characteristics such as married, grade 
point average, professed avocational interests, siq>ervisor»a ratings during 
student teaching, etc. These wei-^ts were implied to coii>ute a total score 
for the individual's characteristics and this score was used with the 
criterion of teacher effectiveness, the princ 4 >al*s ratings of their present- 
day teaching which had been obtained from a follow-up procedure. Only a few 
vari^bleo contributed significantly to the score but the discriminant 
analysis had enough power to distinguish the patterns of characteristics 
of four groups (successful, unsuccessful, eiploFed by the school district 
but not teaching mathematics, and those who had left teaching) at the 1 % 
level of significance. Of extreme interest is the fact that the pattern of 
characteristics of teachers who have left the profession was different from 
^ the other gro» 9 >a but the score. «ere the cJoeeet to eueceeeful teachers. 



- 9 - 



This case study should be cross-validated to see if the pattern of 
characteristics isculd be sinilar in other groups of student teachers* 
At the present tine, a working hypothesis is that the aathesatics 
teachers who have left the profession woiiLd have been rated their 
principals as successful and they are a real loss to the profession* 
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Table Rank Order of Characte ristics Detenained 
by Discriminant Analysis 



Left Secondary Teaching 
Wei^t Characteristic 



Si]per. Report, Prof. Qual. Strong 
Siq>er.Rsport, Prof. Qual. Me. 
public School Attended 
QPA, U years 

Age at the tiae of the 5th year 
Hobbies, arts 

Ifeaber club, organ, high school 
Hobbies, social service 
3. Hobbies, aechanicaX 
L, Hobbies, scientific 

2. Children 

3. Super. Report, Prof. Qual. Weak 
U. Si^>er. Report, Pers. Char. Weak 
$. Junior College Attended / yes or no 0.0 

6. political Activities 

7. Hale/feaale 
.8. Sin^e/»arried 

9 , Hobbies, literary 

10. Honor Society in College 
Jl. Work experience part-tl« 



Siqper. Report, Pers. Char. Strong 



i 



er|c 

y — 



Weight I 



9.9 


1. SiQ>er. Report, Prof. Qual. Ho Pattern 


U.7 


8.U 


2. Super. RQ>ort, Prof. Qual. Ade. 


5.8 


8.2 


at the tine of the 5th year 


U.7 


3.U 


U. Public School Attended 


2.2 


1.8 


5. Super. R^>ort, Prof. Qual. Strong 


2.2 


1.5 


6. Hobbies, leterary 


1.5 


0.5 


7. Wbrk experience part-ti»e 


1.1 


O.U 


8. Member club, organ, high school 


O.b 


0.3 


9. tionor Society in College 


0.5 


0.1 


10. Hobbies, Scientific 


0.5 


0.1 


11. Hobbies, arts 


0.1 


0.1 


12. Political Activities 


0.0 


0.0 


13.Male/fe«ale 


0.0 


0.0 


lU. Super. Report, Pers. Char. Weak 


0.0 


0.0 


15. Super. Report, Prof. Qual. Weak 


0.0 


0.0 


16. Junior College Attended/yes or no 


-0,1 


0.0 


17. Hobbies, social service 


•■0# 2 


0.0 


18, Children 


1 

0 

• 


-0.1 


19. Hobbies, mechanical 


-0.5 


-0.1 


20 . Sin0.e/narried 


>0.5 


-0.3 


21.0PA, U years 


-0.8 


—6.3 


22. Super. Report, Pers. Char. Adequate 


-U.U 


-6.U 


23. Super. Report, Pers^ Char. Strong 


-U.9 


-10.0 


2U. Super. Report, Pers. Char. No Pattern 


-6.2 


























Strong 

Adequate 

Weak 



Table 6« Supei 



Report *Sucaaary Evaluation 



Key: 

Personal Characteristics 



Appearance 




Voice effectiveness 




Poise 4 self-confidence 




ForcetiJiness 'i 




Jud&:ment and tact 




Enthns^lasiD 




Cordiality and cooperation 




Industriousness and initiative 




Dependability 




Sense of humor 1 




Self control* patience " “ 




Professional Qualifications 




Attitude toward teaching H 

Understandinf of nimils 

Knowledge^ Qf_jsubijejct — 

Long range Planning 

Sa’ilv preparation — 




Skill in methods _ . 


SHTI in^ motivatijafiL- 

.Rapport with . punllbS^.. .<■■-. «»»»««• — ' — —•'•••'• • 

Interest in Total school prngrsiR 




use of liingiish — J 


^•7**—' "* 



